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(54) PRODUCTION OF COLOR FILTER, COLOR FILTER OBTAINED BY THIS METHOD AND UQUID 
CRYSTAL DISPALY PANEL CONSTITUTED BY DISPOSING THIS COLOR FILTER 

(57)Abstract: 

PURPOSE: To make it possible to obviate the formation of color drop- 
out dependent upon the gap generated at the boundary between light 
shielding member and pixel part by forming film having water repellency 
on the light shielding member and irradiating the film with ozone, then 
disposing an ink material in the region where pixels are formed and the 
light shielding member in which the film having water repellency is 
formed 

CONSTITUTION: Resist films 4 are formed on the region 3, where the 
pixels are to be constituted, and the light shielding members 2. The 
resist layers 4 are negative type resist layers of whcih the non-exposed 
parts are removed in a developing stage. The resist layers are irradiated 
with light, such as UV rays, from the rear of the surface on whcih the 
light shielding members 2 are disposed with the light shielding members 
2 as a mask. The resist layers are then subjected to development 
processing to remove the resist layers 4 on the light shielding members 
2 not irradiated with the light Thereby, the films 7 having the water 
repellency are formed on the exposed light shielding members 2 and the 
resist layers 4. The resist layers 4 formed in the regions, where the 
pixels are to be contituted, are then removed. In succession, the water 

repellent layers 7 are irradiated with ozone. The ink materials 8 are disposed in the regions 3 constituting the 
pixels having no water repellency and oil repellency. 
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CLAIMS 



[Claiin(s)] 

[Claim l] The process which prepares the 
light transmission nature substrate which 
allotted the protection-from light member 
alternatively for the field where a pixel is 
constituted, and an adjoining field, A resist 
layer is formed on the field where said 
pixel is constituted, and said 
protection from -light member. The process 
at which exposure and a development are 
performed by using said 
protection -from -light member as a mask, 
said resist layer is removed partially, and 
said pro tection-from light member is 
exposed. The manufacture approach of the 
color filter characterized by providing the 
process which arranges an ink ingredient 
on the pro tection-from light member in 
which the film which has water repellence 
was formed on said exposed 
protection-from-light member, and the film 
which has the process which irradiates 
ozone at this film, the field where said 
pixel is constituted, and said water 
repellence was formed. 
[Claim 2] The manufacture approach of a 
color filter according to claim 1 of removing 
the resist layer formed before said ozone 
exposure on the field where said pixel is 
constituted. 

[Claim 3] The manufacture approach of a 
color filter according to claim 1 of making 
said ink ingredient arranged on the field to 
which said pixel is constituted protruding 
on said protection-ft'om-light member in 
which the fihn which has said water 



repellence was formed. 

[Claim 4] Said ink ingredient which two or 

more fields where said pixel is constituted 

are prepared, and is arranged on this field 

is the manufacture approach of a color 

filter according to claim 3 of not contacting 

mutually. 

[Claim 5] The film which has said water 
repellence is the manufacture approach of 
the color filter according to claim 1 formed 
by the plasma polymerization method or 
vacuum deposition under a reduced 
pressure ambient atmosphere using a 
silane coupling agent. 
[Claim 6] Said ink ingredient is the 
manufacture approach of the color filter 
according to claim 1 which is the ink or 
pigment natiire ink of color nature. 
[Claim 7] Said ink ingredient is the 
manufacture approach of the color filter 
according to claim 1 arranged by the 
injecting method. 

[Claim 8] Said resist is the manufacture 
approach of the color filter according to 
claim 1 which is negative resist. 
[Claim 9] The color filter characterized by 
being obtained using an approach 
according to claim 1 to 8, 
[Claim 10] The liquid crystal display panel 
characterized by arranging and 
constituting a liquid crystal ingredient 
between the 1st substrate which arranged 
the color filter according to claim 9, the 2nd 
substrate which arranged the pixel 
electrode, and 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is 
excellent in a color property, and relates to 
the liquid crystal display panel which 
arranged and constituted the color filter 
and this color filter from which surface 
smooth nature was obtained by the good 
manufacture approach of the color filter for 
liquid crystal, and this approach. 
[0002] 

[Description of the Prior Art! In recent 
years, expansion of researches and 
developments of a liquid crystal display 
panel is enhanced as a flat display panel, 
and the market size of a liquid crystal 
display panel has spread greatly. 
[0003] Although it will be divided into a 
polarizing plate, a glass substrate, the 
orientation film, a liquid crystal ingredient, 
a spacer, a color filter, etc. if the component 
which constitutes a liquid crystal display 
panel is divided roughly, it is said that a 
color filter serves as a key point for 
attaining the liquid crystal display panel of 
an appropriate price from a price being 
comparatively high also in this. 
[0004] The color filter for liquid crystal 
consists of many picture elements by 
making into 1 picture element the pixel of 
green [ which were formed on the 
transparence substrate / the red and 
green ], and blue in three primary colors. 
Between each pixel, in order to raise 
display contrast, generally the 
protection from-light field with fixed width 
of face is prepared, and since this 
protection -from -light field is black, it is 
usually called the black matrix. 
[0005] About manufacture of a color filter. 



there is the approach of forming a coloring 
part by print processes or the ink jet 
method as the low cost manufacture 
approach besides the approach of dyeing 
the dyeable medium formed using the 
technique of a photolithography, the 
approach using a pigment-content powder 
photosensitivity constituent, and the 
electrodeposition process using the 
electrode which carried out patterning etc. 
[0006] 

[Problem(s) to be Solved by the Invention] 
By print processes and the ink jet method 
for the abiUty to offer a color filter by low 
cost, in order to prevent a blot of each 
coloring field, the color mixture between 
adjacent coloring fields, etc. and to realize 
highly precise coloring, the method of 
using the black matrix which can be 
beforehand created by the 
photolithography method is proposed. By 
this approach, the property that the 
breadth to the outside of the coloring 
purpose field of a coloring agent is 
controlled by the ingredient which 
constitutes a black matrix is searched for. 
[0007] For example, the technique of using 
the ink jet method for arranging the 
coloring matter of three colors on a 
substrate is indicated by JP, 59-75205, A, 
and in order to prevent the breadth to the 
outside of the purpose field of coloring 
matter, formation of a diffusion prevention 
pattern is confirmed by the wettability bad 
matter. However, the indication of the 
concrete technique exceeding this is not 
made in this official report. About the 
manufacture approach of the color filter by 
print processes, in JP,62- 106407, A, it does 
not get wet to a bridgewall as printing ink, 
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but that of is recommended, 

however, a substrate - receiving - getting 
wet " easy " as - a wall " receiving - not 
getting wet - a ink ingredient ' 
selection is difficult and the actual 
condition is that such an ingredient is 
limited very much. Moreover, a 
photopolymer layer (generally it is called a 
"positive resist".) and a silicone rubber 
layer are formed in a black matrix at this 
order, and the technical matter using a 
black matrix as a mask for exposure is 
indicated by JP,4 195102,A. That is, the 
photopolymer layer of the exposure section 
and the silicone rubber layer on it are 
removed to coincidence in exposing and 
developing negatives from a substrate rear 
face, and the pattern of the bridgewall the 
front face consisted of hydrofuge and an 
oil-repellent silicone rubber layer, and 
corresponded with the black matrix is 
formed. Subsequently, a good dye afl&nity 
medium layer is applied to the part 
(aperture) from which the photopolymer 
layer and the siUcone rubber layer on it 
were removed, and ink is infiltrated into 
this good dye affinity medium layer. 
However, by this approach, in order that a 
dyeable color medium layer may touch a 
black matrix in a boundary, small stress 
joins a substrate or it is easy to produce a 
clearance in said boundary section by 
temperature distortion in the Uquid crystal 
display component production process 
after color filter manufacture etc. And 
there was a case where the evil in which 
the light of the back light arranged in a 
color filter side leaks from this clearance 
arose. 

[0008] This invention solves the technical 



technical problem which was mentioned 
above and which should be solved, and 
aims at offering the manufacture approach 
of a color filter of having removed 
generating of the color omission depending 
on the clearance produced on the boundary 
of the protection-from-light member which 
constitutes a black matrix while excelling 
in a color property, and the pixel section. 
Another purpose of this invention has few 
routing counters, and they are to offer the 
manufacture approach of a color filter of 
having aimed at reduction of a 
manufacturing cost. 
[0009] 

[Means for Solving the Problem and its 
Function] In order that this invention may 
solve the technical problem mentioned 
above, it inquires wholeheartedly, is made, 
and it is the thing of a configuration of 
lower- **(ing). Namely, the manufacture 
approach of the color filter of this invention 
The process which prepares the 
transparence substrate which allotted the 
protection-from-light member alternatively 
for the field where a pixel is constituted, 
and an adjoining field, A resist layer is 
formed on the field where said pixel is 
constituted, and said protection-from-light 
member. The process at which said 
protection-from-light member is with a 
mask, exposure and a development are 
performed, said resist layer is removed 
partially, and said protection-from-light 
member is exposed, It is characterized by 
providing the process which arranges an 
ink ingredient on the protection-from-light 
member in which the film which has water 
repellence was formed on said exposed 
protection-from-light member, and the film 
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which has the process which irradiates 
ozone at this fihn, the field where said 
pixel is constituted, and said water 
repellence was formed. 
[0010] This invention also includes a color 
filter and a liquid crystal display panel. 
The color filter of this invention is a color 
filter obtained by the manufacture 
approach of the color filter of 
above-mentioned this invention. 
[OOll] The liquid crystal display panel of 
this invention is characterized by 
arranging and constituting a liquid crystal 
ingredient between the 1st substrate 
which arranged the color filter obtained by 
the manufacture approach of the color 
filter of above-mentioned this invention, 
the 2nd substrate which arranged the pixel 
electrode, and **. 

[0012] According to the manufacture 
approach of the color filter of this invention, 
the technical technical problem mentioned 
above is solved and the above-mentioned 
purpose is attained. According to the 
approach of this invention, since the 
charge of an ink coloring matter can be 
allotted to the field to which a pixel is 
constituted while allotting the charge of an 
ink coloring matter also on the pattern of a 
protection-from-light member, there is no 
color omission of the pixel section, and a 
highly precise color filter can be offered. 
The liquid crystal display panel of this 
invention is having arranged and 
constituted the color filter of this invention, 
is stabilized and can perform outstanding 
image display. 

[0013] Hereafter, this invention is 
explained, referring to a drawing. 
[0014] DrawingJL • drawing 3 are drawings 



shown typically [ the process of the 
manufacture approach of the color filter of 
this invention ] one example. In the 
manufacture approach of the color filter of 
this invention, the substrate which allotted 
the protection from-hght members 2, such 
as a black matrix, on the hght 
transmission nature substrates 1, such as 
a glass substrate, is prepared ( dr sowing X ). 
3 is a field where a pixel is constituted here. 
Subsequently, the resist layer 4 is formed 
on the field 3 where a pixel is constituted, 
and the protection-from-light member 2 
( drawing 2 ). A resist layer is used as the 
negative-resist layer from which the 
non-exposing section is removed at a 
development process, and the light 6, such 
as ultraviolet-rays light, is irradiated by 
using the protection-from-hght member 2 
as a mask from the rear face of the field 
where the protection from-hght member 2 
was allotted ( drawing 2 ). In drg^w in g 2 , 5 
is an illumination system for exposture. 
Subsequently, by performing a 
development, the resist layer on the 
protection-from-light member 2 by which 
light was not irradiated is removed. 
Thereby, the protection-from-light member 
2 is exposed. The film 7 which has water 
repellence is formed on the exposed 
protection-from-light member 2 and the 
resist layer 4 ( drawing 3 (A)). The film 7 
which has water repellence can be formed 
as a thin film by performing a plasma 
polymerization method or vacuum 
deposition under a reduced pressure 
ambient atmosphere using a silane 
coupling agent. Generally the thickness in 
this case is good to consider as the range of 
Inm • lOOnm, and to consider as the range 
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of Inm * 2'0iiiii desirably. 
[0015] Subsequently, the resist layer 4 
currently formed in the field to which a 
pixel is constituted is removed ( drawing 3 
(B)). A hydrophobic layer 7 will remain 
only on the protection from light member 2 
by this, and this part presents water 
repellence and oil repellency. Then, ozone 
is irradiated at a hydrophobic layer 7. The 
water repellence of a hydrophobic layer 7 
and oil repellency decrease by the exposure 
of ozone. Since the water repellence of a 
hydrophobic layer 7 and oil repellency are 
controllable by this, it can allot the field 3 
which constitutes a pixel for the ink 
ingredient 8 where it has a moderate flash 
part on the protection from light member 2 
( drawing 3 (O). Here, the ink ingredient 8 
is arranged on the field 3 (hydrophilic 
property) which constitutes a pixel without 
water repellence and oil repellency, and the 
configviration of the ink ingredient 8 can be 
controlled by the surface energy of an ink 
ingredient, desiccation of an ink ingredient, 
solidification time amoxmt and the water 
repellence of the controlled 
protection-firom -light member 2, and 
oil-repellent combination the optimal. In 
this invention, it is adopting the injecting 
method (the so-called "ink jet method"), a 
replica method, etc. of an ink ingredient, 
and it is highly precise and manufacture of 
the color filter for Uquid crystal displays 
without the color omission of the coloring 
section is attained. In this explanation, 
after removing the resist layer 4, the ozone 
exposure was performed, as shown in 
drawing 3 (B), but after performing an 
ozone exposure where the resist layer 4 is 
allotted as shown in drawing 3 (A), the 



resist layer 4 is also removable. The 
relation of the irradiation time and the 
water contact angle at the time of 
performing an ozone exposure to drawing 4 
at a hydrophobic layer 7 is shown. A water 
contact angle can change with ozone 
exposures so that I may be understood 
from drawing 4 , and water repellence and 
oil repellency can be changed. 
[0016] 

[Example] Although a concrete example is 
given and this invention is explained 
hereafter, this invention is not limited to 
this. This invention includes what changed 
and permuted the component by the 
well-known technique within limits by 
which the purpose of this invention is 
attained. 

[0017] (Example l) NEGAREJISUTO 
(Tokyo adaptation Make, OMR- 85) was 
applied on the glass substrate with which 
the black matrix made fi'om MoTa was 
formed, it dried in 80-degree C hot blast for 
30 minutes, and the NEGAREJISUTO 
layer of 1 micrometer of thickness was 
prepared. 

[0018] in this way, the rear face of the 
obtained substrate -- the Canon, Inc. make 
UV light (the wavelength of 450nm and 
illuminance llm/cm2) was irradiated for 
1.5 seconds using PLA-500F. subsequentiy, 
Tokyo - Adaptation development and a 
rinse were performed using the OMR 
developer and OMR rinse of make, and 
only the field where a pixel is constituted 
was covered in the NEGAREJISUTO layer. 
The silane coupling agent (the Shin Etsu 
Chemical Co., Ltd. make, 
heptadecafluorodecyl trimethoxy silane) 
was introduced in the chamber after 



5/7 



installing the substrate in the vacuum 
chamber and evacuating the inside of this 
chamber to 5xlO-5Torr until the pressure 
was set to 5xlO'4'Ibrr. Subsequently, RF 
electric field (13.56MH2, lOOW) were 
impressed over 15 seconds, and plasma 
discharge was produced in the chamber. 
Thereby, about 5nm hydrophobic layer was 
formed in the substrate front face. 
NEGARE JISUTO which had covered the 
field where it washes by being immersed in 
the NEGAREJISUTO exfoliation Uquid 
(Tokyo adaptation Make, exfoliation Uquid 
•502) which kept this substrate at 100 
degrees C for 5 seconds, and a pixel is 
constituted was exfoliated. Subsequently, 
IPA washing of the substrate was carried 
out. The water-repellent film covered the 
black matrix at the above process. The 
water contact angles of the pixel section at 
this time were about 30 deg(s), and the 
water contact angles of the black matrix 
front face covered by the water-repellent 
film were about 120 deg(s). 
[0019] Next, the ozone exposure was 
performed to the substrate front face which 
allotted the black matrix covered by the 
water-repellent film. 

Photochemicalcleaneror-cleaningequipm 
ent 00-2503 by the Iwasaki Electric Oo., 
Ltd. are used, and, specifically, it is 03. 
Exposure processing was carried out for 
the substrate front face to the ambient 
atmosphere with a concentration of 230 
ppm for 4 minutes. 

[0020] Subsequently, injection spreading of 
red, green, and the blue color nature ink 
was carried out by the ink jet method to 
the field to which a pixel is constituted. 
Specifically, dyeing processing was 



performed using BJ COLORPRINTER by 
Oanon, Inc., and BJS-600J. Thereby, the 
color filter with which red, green, and blue 
coloring processing in three primary colors 
were made was obtained. 
[0021] Thus, the obtained color filter did 
not have a color omission in a black matrix 
and a pixel section boundary, and was the 
good highly precise thing of smooth nature 
and permeability. 

[0022] The liquid crystal display panel was 
produced using this color filter. 
[0023] First, after allotting a pixel 
electrode and a thin film transistor on a 
glass substrate in the shape of a matrix 
corresponding to the field where the pixel 
of a color filter is constituted, the so-called 
active-matrix substrate which prepared 
the polyimide orientation film was 
produced. Subsequently, after forming 
acrylic resin as a protective coat on the 
color filter with which ink was arranged on 
the field in which a pixel is formed, ITO 
(Indium Tin Oxide) and the orientation 
film were arranged as transparence 
electric conduction film, and the opposite 
substrate was produced, the active-matrix 
substrate and the opposite substrate were 
stuck and set through the sealing 
compound, and TN (the twist " nematic) 
liquid crystal was enclosed with the 
clearance between both substrates. Then, 
the polarizer was arranged on the both 
sides of the substrate which enclosed liquid 
crystal, and the liquid crystal student 
panel was constituted. Thus, when the TV 
signal of NTSC system was inputted into 
the constituted liqviid crystal display panel 
and image display was performed, it was 
stabihzed and the outstanding image has 
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been displayed. 

[0024] (Example 2) The color filter was 
produced like the example 1 except having 
used pigment nature ink as having set 
ozone irradiation time in an example 1 as 
for 5 minutes, and ink for dyeing. The ink 
which used having changed the irradiation 
time of ozone with the case of an example 1 
here in the example 1, and the ink used 
here are because the surface energy of ink 
differs. The water contact angles of the 
black matrix front face of this color filter 
were about 60 deg(s). This color filter does 
not have a color omission in a black matrix 
and the pixel section, and was excellent in 
smooth nature and perineabiUty on the 
boundary at them. The liquid crystal 
display panel was produced like the 
example 1 using this color filter. In this 
way, when the TV signal of NTS C system 
was inputted into the obtained liquid 
crystal display panel and image display 
was performed, it was stabihzed and the 
outstanding image has been displayed. 
[0025] 

[Effect of the Invention] According to the 
approach of this invention, the color filter 
from which generating of the color 
omission depending on the clearance 
produced on the boundary of the 
protection-fi-om-hght member which 
constitutes a black matrix while excelling 
in a color property, and the pixel section 
was removed can be offered so that I may 
be understood from the above explanation. 
Furthermore, there are few routing 
counters and the approach of this 
invention can manufacture a color filter by 
low cost. Moreover, the color filter 
manufactured by the approach of this 



invention becomes the thing excellent in 
smooth nature, without the color omission 
by the clearance arising on the boimdary of 
a black matrix and the pixel section, while 
excelling in the color property which is the 
gestalt which dyed the ink dyeing layer 
which is one spreading layer in various 
colors to three primary colors, and is the 
description of a staining technique color 
filter. 

[0026] The liquid crystal display panel of 
this invention using the color filter of such 
this invention is stabilized, and can display 
the outstanding image. 
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[Brief Description of the Drawings] 
[Drawing ll It is the mimetic diagram 
showing the example of a process of the 
manufacture approach of the color filter of 
this invention. 

[Drawing 2] It is the mimetic diagram 
showing the example of a process of the 
manufacture approach of the color filter of 
this invention. 

[Drawing 3] It is the mimetic diagram 
showing the example of a process of the 
manufacture approach of the color filter of 
this invention. 

[Drawing 41 It is the graph which shows 
the relation of the water contact angle of 
the irradiation time and the hydrophobic 
layer at the time of carrying out an ozone 
exposure to a hydrophobic layer. 
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uv?;^ h]g4^r^^t- ^c^t>-e#^. [i]4{cig 

7)<il7fC::ry:/R^M^fT>^ctofc^(^. ^.«I^P^^^^- 

^Zt^-X^ho 
(0 0 16] 

immm] i^r. fi»^^mmm^m'*fx^mm^mm 
•r^it^K ^^mi'x:itiK^R^^ti^i><^xnfjii^\ 
mn. ^mm(OB&bt)m^^ri^^M^xm^^m^<i^ 



5 

[0 0 17] imt^Ml) MoTnm<DZfy^yi!^-^h]) 
it m) OMR-8 5) ^^*L. SO^CcO^SL^^ 

[0 0 18] \^xnhtifz&m<ommx^. 

:y im MP L A- 5 0 0 F^ffll^TUV5t; (S:S4 5 

l^y^'-^\z.mXVtz.. ^l^r% RFm# (13. 5 6M 
Hz. lOOW) ^\ b^m^t>fz.^X^1}^\^X^^> 

Utri^^s nmoo^7KP/65?f^;S^ttfco ::c9S«^ioo 20 

^(«1]3 0 d e g-C-fof?. iS7K^X*i$*:)ttfcy7 ^^^-^ 

h I) ^ ^mm(D7kW^M^m^i 2 o d e g x^^tzo 

[0 0 19] m^. m7i^mx^t>tir;i:/yyi^'^ hVi^ 
5 0 3^ffit/^T. O3 aiS2 3 0 p pm<D#H^irSS 

[0 0 2 0] 05:t.^T\ mmi>m&^ti^mm^0f. m. 

W<o^^>f :/i^^-r>'i^v^ai5/ h ted J: 19^6^^* b 

fCo Afr&^Jtwfi, (m ^BJ-COLORP 

R INTER. B J S-6 0 0 J ^ffll>-Ca^fejEaS^;® 

[0 0 2 1] rcOct ^IwUT^fotLfc;?;^ — >'-f/l-^5' 

[0 0 2 2] :i(^;«7^ — :7-</^^?^^l^T;KS^^/>"^ 
[0 0 2 3] ^-r. ;«7^->'^/i-^$'i^tU5g;65«^^ix§ 
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Ut ITO (Indium Tin Oxide) ^gE 

xmrs±cy<:^^i^^m^\^ti. :L<Dx^\zi.xm^\^rc. 

^as^^'^^/i-t-NT s c*^(?:)7^ u em-^^A;^ UT 

[0 0 2 4] mt&m2) mmMii::^n^:t-'y>mm 
-r ^ffli/^fcr i: i^^njs^ij 1 1 mmi^ LT;^? ^-:7 
<Dm^ t S/cC ^itfdcofi^JS^J 1 xmi^^ti^ ViJ' <t d 

©<?57KS^^ftt^^6 0 d e gX-feofCo C<D;i77 — 
[0 0 2 5] 

m<o^m^xt\.a. ^^m^^mn^tm^^yy^^v 

:^mxmm^thtz:^y-:7 ^ jv^ \'X—^<om^mx^h 

[0 0 2 6] ::(OJ: 5?i;:*:^l^<^;«7^ — :7^/^^)gr^l^ 
[(^SOffiWc^rlfeP^] 

[^1] ^mm(D:iuy-y^ji-^<Dmm.^m<oji^m^ 

[m2 \ ^%m<o:^y-y ^ /\^^<Dmm:^m(DTMm^ 

mz \ :^mm<o:^y-y ^ ji'^(Dm^:^m<o3Lum^ 
T^-r^^mxh^^ 

m^m(oi^mf^n(Dm^^^7r^'r^y':7x^^o 



(5) 
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(72) mm^ (72)WMm' /\-j^m 



